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PaGouass mporpamma «buosnorus» Ha ypoBHE cpeaHero ooiiero oOpa3zoBaHUs
COCTaBJIEHA B COOTBETCTBHHM C TPEOOBAHUSAMH K pE3yJbTaTaM CpPEIHEro OO0ILero
oOpazoBaHnus, yrBepkaAEHHbIMU DeepanbHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM
CTaHJapTOM CpeJHEro o0IIero oopa3oBaHuUs.

N3ydenue Ouosnornu Ha yriiyOJ€HHOM ypOBHE OPUEHTHPOBAHO Ha IMOATOTOBKY K
nocjenyomeMy npopecCHOHaIbHOMY 00pa30BaHHIO, Pa3BUTHE WHIMBHIYaTbHBIX
criocoOHOCTe oOydaromuxcst mytéMm Ooliee TIyOOKOro, 4eM MpelycMaTpUBacTCs
0a30BbIM ypOBHEM, OBJIQJICHUSI OCHOBaMH OHOJOTMM M METOAaMH H3Y4CHUS
OpraHUYecKoro Mupa.

N3yuenue Owosioruu Ha YriIyOJIEHHOM YpOBHE OO0ECIeuuBaeT: MPUMEHEHHE
MOJIYYEHHBIX 3HAHWM MAJs PEHIeHHS MPAKTHUYECKUX U Yy4eOHO-HCCIIEI0BATEIbCKUX
3aa4, yMEHHE CHUCTEeMaTHU3UpoBaTh M 0000IIaTh MONyYeHHBIE 3HAHUS; OBJIAJCHHE
OCHOBaMHU HCCIIEJIOBATEILCKON JEATENBHOCTH OMOIOTUYECKOW HANpaBIEHHOCTU H
rpaMOTHOTO O(POPMIICHHS TIOTYICHHBIX PE3YIbTATOB.

N3ydyenne mpenmera Ha YriayOJIEHHOM YpOBHE TMO3BOJISET (OPMUPOBATH Yy
o0OyJaromuxcsi yMEHUE aHAJM3WPOBaTh, MPOTHO3HPOBATH M OLEHUBATH C TO3HMIINU
HKOJIOTHYECKOI 6€30MacHOCTH MOCIEICTBUS 1€ATEIbHOCTH Y€JI0BEKa B 9KOCUCTEMAX.

N3yuenne kypca «buonorus» B CTapliel MIKOJE HANpaBICHO HA pEIICHUE
CIIETYIOIINX 3a/1a4:

1) ¢dopmupoBaHHEe CHUCTEMBI OWOJIOTHYECKMX 3HAHWH KaKk KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTUHBI MHPA;

2) pa3BUTHE JUYHOCTH OOYYAIOIIUXCS, MX MHTEIUICKTyaThbHOE M HPABCTBEHHOE
COBEpIICHCTBOBaHMUE, (HOPMHUPOBAHHE Y HUX TYMAHUCTUYECKUX OTHOIICHUH U
HKOJIOTUYECKH 11eJIecO00Pa3HOTo MOBEICHUS B OBITY U TPYIOBOH NESTEILHOCTH,

3) BBIPaOOTKA MOHUMAHUS OOIIECTBEHHOMN MOTPEOHOCTH B Pa3BUTUU OHOJIOTHH, &
Takke (HOpMUPOBAHHE OTHOIICHHSI K OMOJIOTHU KaK K BO3MOXKHOUM 00yiacTu OyayIei
MPAKTUIECKOU ACSITEILHOCTH.

Hean Ouosormueckoro oOpa3oBaHMsl B CTapIiedl IKoyse (GOpMYIUPYIOTCS Ha
HECKOJIBKUX YPOBHSX: TJI00ATLHOM, METANPEAMETHOM, JJMYHOCTHOM U MPEIMETHOM,
Ha ypOBHE TPeOOBaHMI K pe3yIbTaTaM OCBOEHUS COIEPKAHUS IPEIMETHBIX IIPOTPaMM.

Jannast pabodas mporpaMMa paccuMTaHa Ha MPOBEACHHE 3 YacOB KIIACCHBIX
3aHATUN B HEJENIO MIPU U3YyUYCHHH NpeaMera B TedeHue AByx jeT (10 m 11 xmaccer).
Oo1ee uncno yueOHBIX 4acoB 3a 2 roja o0yueHus cocrapisieT 204 4, u3 aux 102 1 (3
g B Heaenmo) B 10 kiacce, 102 1 (3 1 B Heneno) B 11 kimacce.

PesyabraTsl ocBoeHus1 Kypca «buonorus»

JINYHOCTHBIMH pe3yIbTATAMHM OCBOCHHUS BBIMMYCKHUKAMH CTapIllield IIKOJIbI
yIITyONEHHOTO Kypca OMOJIOTHH SBISIFOTCS:

1) peanu3anus STUYECKHMX YCTAHOBOK IO OTHOIICHHIO K OHMONOrHYECKUM
OTKPBITHSIM, UCCJICIOBAHUSAM U X PE3yIbTaTaM,



2) TpHU3HAHHE BHICOKOHM IIEHHOCTH KHM3HH BO BCEX €€ MPOSIBICHUSX, 37J0POBbS
CBOETO U JIPYTUX JIFO/ICH, peannu3anusi yCTaHOBOK 3/10pOBOr0 00pa3a *KHU3HH;

3) cOpMHPOBAHHOCTH MMO3HABATEIFHBIX MOTHBOB, HAIIPABIICHHBIX HA MOJTydEHHE
HOBOTO 3HaHUS B 00JacTH OHMONOTMU B CBSI3U € Oyaymied mnpodeccuoHaTbHON
NEeSITETFHOCTRIO  WJIM  OBITOBBIMH ~ MPOOJIEMaMH, CBSI3aHHBIMH C  COXpaHCHHEM
COOCTBEHHOTO 3/I0POBbsI U HKOJIOTHUECKOM Oe30MacHOCTH.

MeTtanpeAMeTHBIMH Pe3yJIbTATAMH OCBOCHHS BBITYCKHUKAMHU CTAPIIEH IIKOJBI
yrIIyONnEHHOTO Kypca OHOJIOTHH SBIISIOTCS:

1) OBIaJEHHE COCTABIIAIOIIMMHU UCCIEIOBATEILCKON U MPOEKTHOM 1eATeIbHOCTH,
BKJIIOYasi YMEHUS BUAETh NPOOJIeMy, CTaBUTh BOIIPOCH, BBIJIBUTATh TUIIOTE3bI, JaBaTh
OTpesieNieHus]  MOHATUSAM, KIacCU(pUIMPOBaTh, HAOMI0JaTh, MPOBOAUTH  3KC
MIEPUMEHTBHI, JIEJIaTh BHIBOJIBI U 3aKJIIOUEHHSI, CTPYKTYPUPOBATh MaTepHa, OOBSICHITS,
JTOKa3bIBaTh, 3aIlIMIIATh CBOU HJIEH;

2) yMmeHue paboTaTh C Pa3sHbBIMM HCTOUYHHUKAMH OHOJOTMYECKON WH(pOpMAIHU:
HaXOAUTh OWOJIOTMYECKYI0 HMH(POPMAIMI0O B pa3IUYHBIX MCTOYHUKAX (TEKCTE
y4yeOHUKa, HAay4YyHO-TIONMYJSIPHOM  JNUTEpaTrype, OHMOJIOTMYECKHX  CJIOBapsX W
CIPAaBOYHHMKAX), AaHATU3UPOBATh M OIEHUBATh WH(GOPMAINI0, TPeoOpa3OBLIBATH
UH(POPMALIUIO U3 OJHON (POPMBI B IPYTYIO;

3) CHOCOOHOCTH BHIOMPATH IIEJIEBbIC U CMBICIIOBBIE YCTAHOBKU B CBOUX JIEHCTBUAX
U TIOCTYNKAaX IO OTHOIIECHHWIO K JKMBOM NPUPOZAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKAIOIIHX;

4) yMeHHE aJCKBaTHO WCIIOJIB30BaTh PEUYEBBIC CPEJACTBA JUISI TUCKYCCHH U
apryMeHTalliu CBOEH MO3UIINH, CPABHUBATH Pa3HbIe TOUKU 3PEHHS, apIyMEHTHPOBATh
CBOIO TOUYKY 3pEHHSI, OTCTAUBATH CBOIO MO3UIIHIO.

IIpenmMeTHBIMHU pe3yabTATAMM OCBOCHHUS BBITYCKHUKAMU CTaplIeil MIKOJIBI Kypca
OMOJI0TUH YIJIy0JEHHOr0 YPOBHSA SIBIISIFOTCS:

B noznasamenvnoii (unmennekmyanvnoii) chpepe:

1) XapakTepUCTHKA  COJAEpXKaHHA  OWOJOTHUECKMX  Teopud  (KIeTodHas,
9BOJIIOIIMOHHAs Teopus JlapBuHa); yueHus Bepnaackoro o Ouocdepe; 3aKOHOB
MeHnpensi, 3aKOHOMEPHOCTEH W3MEHYMBOCTH; BKJIAJa BBIIAIONIMXCS YYEHBIX B
pa3BUTHE OMOJIOTUYECKON HAYKH;

2) BBIJCJICHUE CYIIECTBEHHBIX IMPU3HAKOB OHOJIOTHYECKUX OOBEKTOB (KJIETOK:
PACTUTENIBHBIX U >KUBOTHBIX, JMOSAJEPHBIX M SIACPHBIX, IMOJOBBIX M COMAaTHYECKHUX;
OpPraHU3MOB: OJIHOKJICTOYHBIX U MHOTOKJIETOYHBIX; BUJIOB, SKOCUCTEM, Orochepsl) u
nporeccoB (OOMEH BeLIECTB, PAa3MHOXKEHHUE, JICIIEHHE KIETKH, OIJIOJOTBOPEHHE,
JNEHUCTBHE  MCKYCCTBEHHOTO U €CTECTBEHHOIo  OTOOpoB,  (opMUpOBaHUE
MIPUCIIOCOOJIEHHOCTH, 00pa30BaHUE BHUJIOB, KPYrOBOPOT BELIECTB U IPEBPAIICHUS
SHEPIHH B SKOCUCTEMaX u Ouocdepe);

3) oObscHeHHE poJM OHOJOTHH B (HOPMUPOBAHMM HAYYHOTO MHUPOBO33PEHUS;
BKJIaZla OHOJIOTHYECKUX Teopuil B (OPMUPOBAHHE COBPEMEHHOM EeCTECTBEHHO-
HAayYHOH KapTHUHBI MHpa; OTPULATEIBHOTO BIMSHUS aJKOTONs, HHUKOTHHA,



HAapKOTUYECKUX BELIECTB Ha PAa3BUTHE YEJIOBEKA; BIMSHHUS MYTareHOB Ha OPraHU3M
YelOBeKa, OJKOJOTHYECKUX (AKTOPOB HAa OPraHM3MbL, TPUYUH  DBOJIOILIHH,
W3MEHSIEMOCTH BHJIOB, HApYIICHUH pa3BUTHS OPraHU3MOB, HACJIEICTBEHHBIX
3a00yeBaHUl, MyTaIUi, YCTOWYMBOCTU U CMEHBI YKOCUCTEM;

4) TpHUBEIECHUE [0KA3aTeNbCTB (apryMEHTAllMs) €IMHCTBA XUBOW M HEKUBOM
MIPUPOJIbI, POJICTBA JKUBBIX OPraHU3MOB; B3aUMOCBSI3€M OPraHU3MOB M OKpYyKarolen
Cpelibl; HEOOXOAMMOCTH COXpaHEHUs] MHOI000pa3us BUJIOB;

5) yMEHHE MOJb30BAThCSI OMOIOTHYECKONH TEPMUHOIOTHUEH M CUMBOJIMKOI;

6) pelIeHUe PIEeMEHTAPHBIX OMOJIOTUYECKUX 3aJ]a4; COCTABIICHUE AJIEMEHTAPHBIX
CXEM CKpEIIMBAHMSA M CXEM IIEPEHOCa BEIIECTB M SHEPrUU B HKOCHCTEMax (LENH
MUTaHUSA ),

7) ommcaHue oco0eil BUOB 10 MOP(HOIOTHUECKOMY KPUTEPHIO;

8) BBISIBIICHHE U3MEHUYUBOCTH, IPUCIIOCOOICHUI OPraHU3MOB K cpejie oOuTaHus,
UCTOYHUKOB MYTareHOB B OKpYy)Kawlleld cpene (KOCBEHHO), aHTPONOTE€HHBIX
U3MEHEHUH B DKOCHCTEMax CBOEH MECTHOCTH; M3MEHEHHIl B 3KocHucTeMax Ha Ouo-
JIOTUYECKUX MOJIETISX;

9) cpaBHEHHE OMOJOTHYECKHX OOBEKTOB (XMMHUYECKHI COCTaB TeN >KUBOH H
HEKMBOW IPHUPOJBI, 3apOJIbIIIa YEJIOBEKA M JAPYTrUX MIIEKONUTAIOUIMX, MPUPOJIHBIE
9KOCUCTEMBl M arpO’KOCHUCTEMBI CBOEH MECTHOCTH), MPOLIECCOB (€CTECTBEHHBIH U
HCKYCCTBCHHBIH OTOOp, MOJIOBOe W Oecrioyioe pa3sMHOXKEHHE) W (HOPMYIHPOBKA
BBIBOJIOB HA OCHOBE CPaBHEHHUSI.

B yennocmmno-opuenmavyuonnoii cpepe:

1) aHamM3 U OILIEHKA PA3MUYHBIX THIOTE3 CYUIHOCTH >KU3HH, MPOUCXOKICHHUS
YeJI0BEKa M BOSHUKHOBEHUS JKU3HU, TTI00aIbHBIX 9KOJIOTUYECKUX TPOOIIEM U ITyTel UX
pellleHus, TOCIEACTBHUI COOCTBEHHOW [EATEIBHOCTH B OKpYXKalomieil cpene;
Ouosaoruueckoi nHGOpMalny, MOITy4aeMOoil U3 pa3HbIX HCTOUHUKOB;

2) OILIGHKa OTUYECKUX AacCeKTOB HEKOTOPBIX HCCIEOBaHM B  00JacTH
OMOTEeXHOJOruN (KIOHUPOBAHUE, HWCKYCCTBEHHOE OIUIOJOTBOPEHME, HAINPaBICHHOE
H3MEHEHHE TeHOMA).

B cgpepe mpyooesoit Oeamenvmocmu: OBIAJCHUE YMEHUSAMH W HaBbIKAMU
MOCTAHOBKH OMOJIOTUYECKUX IKCIIEPUMEHTOB M OOBSICHEHUS UX PE3YJIbTATOB.

B cghepe ¢uzuueckon oeamenvnocmu: 00OCHOBaHWE U COOJIIOJICHHE MeEp
npopMIaKTUKA ~ BUPYCHBIX  3a00JIeBaHUWI, BpEeIHBIX NPUBBIUEK  (KypeHHeE,
ynoTtpeOaeHre aaKorosi, HApKOMaHHUsl ); IPABHIJI IOBEICHUS B OKPYKAIOIIEH cpeie.

Coaepxanue Kypca
buoJiorusi Kak KOMILIEKC HAYK 0 "KUBOM npupojae
buonorus kak xommiekcHas Hayka. CoBpeMEHHbIE HampaBjieHHs B OHOJOTHU.
CBs3p OMONOTMH C APYTUMH HayKaMmy. BBbInosHeHre 3aKOHOB (DM3MKH M XUMHU B
XKUBOH npupoae. Cunmesz ecmecmseHHO-HAYYHO20 U COYUOLYMAHUMAPHO20 3HAHUS HA



cospemennom — smane  pazeumus — yusurusayuu.  IIpakTUYECKOe — 3HAYEHUE
OMOJIOTMYECKHUX 3HAHUH.

buonornueckue cucteMsl Kak npeaMeT u3ydeHus 61oiaorui. OCHOBHbBIE PUHIUIIBI
OpraHu3anu 1 (QYHKIUOHUPOBAHHS OHOJIIOTHYECKUX CHCTeM. buonocuueckue
cucmemvl pasHblx YyPOSHelU Op2aHU3AYUL.

['unotessl U TeOpHUH, UX POJIH B HOPMUPOBAHIH COBPEMEHHON €CTECTBEHHOHAYYHOMN
KapTUHBl MHpa. MeToapl HAY4YHOrO TIO3HAHMS OPraHMYECKOro Mupa. OIKC
NepUMEHTAJIbHBIE METO/IbI B OMOJIOTHH, CTATUCTHYECKAst 00pabOTKa TaHHBIX.

CTpykTypHbIle U QyHKIMOHAIbHbIE OCHOBBI KU3HHU

MornekynspHble  OCHOBBI ~ H3HH. MaKpOdJIeMeHThl UM MHUKPOIJIEMEHTHI.
Heopranunueckue BemiectBa. Bona, e€ ponb B kuBoii npupone. ['uapopunbHocTs 1
ruapodoOoHOCTh. Ponlb MuHEpanbHBIX cojieli B KieTke. OpraHudecKkue BeIlIecTBa,
MOHSITHE O PETYJISIPHBIX U HEPETYIISIPHBIX OnononuMepax. YriaeBopl. MoHOcaxapusl,
onurocaxapuaipl M nonucaxapuabl. DyHkuuu yrieBojoB. Jlumuael. DyHKUIUH
munuaoB. benku. @ynknum 6enkoB. Mexanusm aeiictust hepmenToB. HykiienHOBbIE
kuciotel. JIHK: ctpoenwue, cBoiicTBa, Mmectononoxenue, Gyaknuu. PHK: crpoenue,
Bubl, GyHkuuu. AT®: crpoenue, pyHkuuu. J{pyrue opraHuueckre BenecTBa KICTKH.
HanorexHosoruu B OMOJIOTHU.

Knetka — cTpykTypHas u (yHKIMOHalbHAs €AMHWIA OpraHu3Ma. Pazsumue
yumonozuu. CoBpeMEHHbIE METOJIbI M3yueHUsl KIeTKu. KieTouyHas Teopus B cBeTe
COBPEMEHHBIX JaHHBIX O CTPOCHMHM W (YHKIUAX KICTKH. Teopus cumbduoceHesd.
OcHOBHBIE YacTH WU oOpraHounsl KieTku. CTpoeHue U (YHKUHH OMOJOTHYECKUX
memOpan. [lutormasma. fAnpo. Crpoenue u ¢yHKuMu xpomocoM. MemOpaHHBIE H
HeMeMOpaHHble opraHoubl. [utockener. Bkmtouenusi. OCHOBHbBIE OTIMYUTEIbHBIC
0COOEHHOCTH KJIETOK MPOKapuoT. OTIMYUTENbHBIE 0COOEHHOCTH KJIETOK 3YKapHOT.

Bupycsl — Hexnerounas popma sxuzHu. CrocoObl nepeaun BUPYCHBIX UH(PEKIUI
U Mepbl NpOo(UIAKTUKKA BUPYCHBIX 3a0oJieBaHUM. Bupyconoeus, eé npakmuueckoe
3HaueHuUe.

Knerounsnii metabomm3m. depMeHTAaTUBHBIA XapaKTep peakinii 0OMeHa BEIIECTB.
OTanbl 3HEPreTHIECKOro ooMeHa. A3poOoHoe 1 aHadpoOHOE AbIXxaHue. Pojib KI1eTOUHbIX
OpraHouIOB B MPOIIECCAX YHEPreTHUYECKOro oOMeHa. ABTOTPO(BI M TeTepoTPOdHI.
®otocunres. @a3bl poToCHHTE3a. XEMOCHHTE3.

Hacnencreennas undopmarus u e€ peanusanus B KiIeTKe. [ eHETHUECKU KOJI, ero
CBOMCTBA. DBOJIIOLUS NIpeACcTaBIeHUN 0 reHe. COBpeMEHHbBIE ITPEACTABIEHUS O T'€HE U
reHoMe. bruocunTes 6enka, peakiuy MaTpUYHOTO CUHTE3a. Perysius paboThl TeHOB U
IpoIieccoB 0OMeHa BEIIEeCTB B KJIeTKe. | eHHas MHKEHEpHsl, TCHOMUKA, NPOmMeoMUKd.
Hapywenue o6uoxumuueckux npoyeccoé 8 kiemke noO 6GIUAHUEM MYMA2eHOo8 U
HAPKO2EHHbIX 8eUjeCms.

Krnerounsnii nuki: uatepdasa u nenenue. MuTtos, 3HaueHUE MUTO3a, (pa3bl MUTO3A.
ComaTHrueckue 1 MoJIOBbIC KIIeTKU. Meiio3, 3HaueHne mMeiio3a, ¢asel Meiioza. Meio3 B



KU3HCHHOM IUKJIC OPraHu3MOB. q)OpMI/IpOBaHI/IC IMOJIOBBIX KIJICTOK Y HIBCTKOBBIX
paCTeHI/Iﬁ 1 ITO3BOHOYHBIX »XHWBOTHBIX. PeZyﬂﬂlﬂUl oeneHus KIeMOK, HapyuleHusl
pecyiiyuu KaKk npudurna 3abonesanuti. Cmeonosvle KiemxKu.

Opranusm

OCOOEHHOCTH O/HOKJIETOYHBIX, KOJOHHAIBHBIX 1 MHOTOKJIETOUHBIX OPTaHU3MOB.
B3anMocBA3b TKaHEW, OpraHOB, CHCTEM OPraHOB KaK OCHOBA LIEJIOCTHOCTH OpraHU3Ma.

[lutanne W nuILIEBapeHHE, JABUXKCHUE, TPAHCIOPT BELIECTB, BBIICICHUE,
pa3IpaXxuMoCThb. Perynsiius OCHOBHBIX IPOLECCOB, MPOUCXOIAIIMX B OPraHU3ME.
[Tonnep>kanue romeocTasa, MPUHIMIT OOPATHOM CBSI3U.

PazmHoxxenue opranmzmoB. becrnonoe u mosioBoe pasMHOKeHue. JIBolHoe
OILUIOAOTBOPEHUE Yy LBETKOBBIX PACTCHUH. BuABI OIUIOJOTBOPEHUS y >KUBOTHBIX.
Crioco0Obl pa3MHOXKEHUS y paCTEHUH U )KUBOTHBIX. [lapTeHorenes. OHTOTEHES.
OMbpuonansHOe paszutue. llocTamOpuonansHOEe paszButue. lIpsimMoe u Hempsmoe
pazButue. JKW3HEHHbIE LMKJIBI PAa3HbIX TIpPynn  OpraHu3MoB. Perynsuus
MHAUBUYAJIBHOTO pa3BUTHs. [IpuunHbI HapylIeHUI pa3BUTHS OPTaHU3MOB.

Hcropust BOBHUKHOBEHUS M Pa3BUTHS T€HETUKHU, METO/bl T€HETUKH. | 'eHeTnueckue
TEPMUHOJIOTHS M CUMBOJIMKA. ['eHoTHT M (heHOTHI. BepoaTHOCTHBIN XapaKTep 3aKOHOB
T€HETUKU. 3aKOHbl HaciaeACTBEHHOCTH [. MeHnens U yciaoBUSL MX BBIITOJHEHUS.
[{uTonornyeckue OCHOBbI 3aKOHOMEpPHOCTEH HacieIoBaHUs. AHaIU3UpYIOIlee
CKpELIMBaHUE. XpoMOCOMHAsi ~ TEOpHUsl  HACIIEICTBEHHOCTH. CuemnieHHOE
HacjenoBaHue, KpoccuHrosep. Ompenenenue mnona. CuemaeHHOE ¢  IOJOM
HacienoBaHue. B3aumojelicTBUe ajuleNIbHBIX M HEaJUIeNIbHBIX I'€HOB. |'eHeThueckue
OCHOBBI HHJIMBHU1YaJIbHOTO pa3BUTUS. [ enemuueckoe kapmuposaHue.

['eneTuka wyenoBeka, METOJbl M3yYEHUs TE€HETUKH 4YEJIOBEKa. PenponykTHBHOE
3/10poBbe uenoBeka. HacnencTBenHble 3a001eBaHusl YyeloBeKa, UX MPEAYHPExKICHHE.
3HayeHUe TeHETHKH JUI MEAMLMHBI, STUYECKHUE aCleKThl B 00JIACTH MEIUIMHCKOM
TEHETUKH.

I'enorun u cpena. Henacienctsennas usmeHunBocTb. HopMa peakiuu npursHaxa.
BapuanuonHnslii psa v BapuanmonHas kpusasi. HacneactseHnas n3MEHUMBOCTh. Buibl
HACJIe/ICTBEHHON H3MeHYMBOCTH. KoMOMHATHBHAas W3MEHYMBOCTb, €€ HMCTOYHHKH.
Mytauuu, BUIbl MyTaluid. MyTareHsl, UX BIWSHUE HA OpPraHU3Mbl. MyTainuu Kak
OpUYMHA OHKOJIOTMYECKHX 3a0oseBaHuil. BHesnepHas HacleJCTBEHHOCTb U
U3MEHYUBOCTb. JnuUceHemuKda.

Jomectukauust u cenekuus. LleHTpbl OJOMAIIHUBAHUSA >KUBOTHBIX W LIEHTPBI
IIPOUCXOXKICHUS KYJIbTYPHBIX pacTeHHil. MeTolbl CceneKkuuu, MX TEeHETHYECKHE
ocHOBBI. MckyccTBeHHBIM 0TOOp. YCKOpEeHHE M TOBBIILICHHE TOYHOCTH OTOOpa ¢
MOMOIIbI0 COBPEMEHHBIX METOJIOB T'€HETUKU M OuorexHojoruu. ['eTrepo3uc u ero
UCTIONB30BaHUE B  CENIEKIUH. PacimimpeHre TeHEeTHYECKOro  pa3HooOpa3us
CEJICKIIMOHHOTO  MaTepuaja:  MOJUIUIONIWSA,  OTHaIEHHas  TUOpHIM3alus,



AKCIIEPUMEHTAJIbHBIA MyTareHe3, KJIeTOYHAasi NHKEHEPUs, XPOMOCOMHasi MHKEHEPHs,
reHHas nHxeHepusi. buode3onacHoCTb.
Teopus 3BoJHOUUHA

Pa3Butne »Bomonnonnsix uaeil. Hayunsie B3rmsansl K. JIlunnesa u XK.-b. Jlamapka.
OpomonmonHas teopust Y. JlapBuHa. CBUAETENBCTBA SBOIIOLNN KUBOW MPHUPOJIBI:
[IAJIEOHTOJIOTUYECKUE, CPAaBHUTEIbHO-aHATOMUUYECKHUE, SMOPHUOIIOTHUECKHE,
ouoreorpaduueckue, MoJeKyJIsspHO-TeHeTHUeckue. Pa3BuTe npeacTaBieHuil o BUE.
Bupn, ero xputepuu. Ionyssims kak popma cyliecTBOBaHUS BUIA U KaK SJIEMEHTapHas
eavHMIa HBoaronnu. CHHTETHYECKas TEOpHs JBOMIOLNMH. MHKpOIBOMIOLHA U
MaKpOAIBOJIOIHS. J{BHKYIIIME CHITBI DBOJTIOIMHU, UX BIUSHUE Ha TEHO(DOH/T OIS IIUH.
Hpeiid reHOB W ciaydyaliHble HEHAINpaBJIEHHbIE M3MEHEHUS TeHO(OHIA TOIYJISINH.
VpaBuenne Xapau—BaiinOepra. MosiekyasipHO-TeHETUYECKHE MEXaHU3MbI HBOJTIOIIUU.
@®opMBI €CTECTBEHHOr0 O0TOOpa: JBMXKYILAs, CTAOMIM3UPYIOILAs, JAW3PYNTHBHASL.
Dkonoruyeckoe © Treorpaduueckoe BupooOpazoBaHue. HampaBineHuss u myTH
sBOoMOLIMHA. DOpMBI  IBOJIOLMU: JUBEPreHLHs, KOHBEPICHLMs, IMapajlICIU3M.
Mexanusmbl  amanranmii.  Kossomormus. Posb 3BOMIOLIMOHHONM — TEOPUM B
(GOpMHPOBAHNH €CTECTBEHHO-HAYYHON KapTUHBI MHpa.

MHoroo0pa3ue opraHu3MoB H MPUCIIOCOOICHHOCTh OPTaHU3MOB K Cpejie OOUTaHUS
Kak pe3yabTarT sBoitonuu. [IpuHuumnbl kinaccudukanuu, cucremMatuka. OCHOBHBIE
CUCTEMAaTUYECKUE TIpyNnbl opraHndeckoro wmupa. CoBpeMEHHbIE MOJIXOAbl K
KJaccu(UKauu OpraHu3MoB.

Pa3BurTne :xu3Hu Ha 3emiie

MeTtobl JaTUPOBKU COOBITUI MPOILIOr0, FT€OXPOHOJIOTHYEecKas 1Kana. [ unoresnt
IPOMCXOXKACHUA KU3HU Ha 3emiie. OCHOBHBIE 3Talbl BOJIOLUKN OHOchepsl 3emiu.
KitoueBbie cOOBITHS B ABOJIIOLIMU PACTEHUN U JKUBOTHBIX. Bwvimupanue 6uoos u e2o
NPUYUHDL.

CoBpeMeHHbIE TPEJACTABICHUS O MPOUCXOXKIACHUM yesnoBeka. CucTeMaTuiyeckoe
II0JIO)KEHUE 4YeJIOBEKA. DBOJIOLMUA 4esloBeKa. PaKTOpbl 2BOIIOLUM 4YeIOBeKa. Pacel
YeJI0BeKa, UX MPOUCXOKACHUE U €IMHCTBO.

Opranusmsbl ¥ OKpy:Kaomas cpeia

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH UX BIUSHUS HA OPTaHU3MBI (IPUHITHIT
TOJICPAHTHOCTH, JUMUTUpYOmKE ¢dakTopsl). I[lpucnocobneHuss oOpraHu3sMoB K
JeicTBUIO AKOJOrHYecKkuX (akropoB. buonormueckue putmbl. B3aumopeiicTBue
HKOJIOTMYECKUX (PaKTOPOB. DKOJIOTHYECKasi HUIIIA.

buoreoneno3. Okocucrema. KommonenTtsl skocuctemsl. Tpoduueckue ypoBHHU.
Tunsl numessix nenei. [umesas cetb. KpyroBopot BemiecTB M MOTOK PHEPrUuM B
sKocucTeMe. buoTnueckne B3aMMOOTHOIIEHUSI OpraHU3MOB B 3kocucteme. CBolicTBa
skocucteM. [IpoAyKTHBHOCTH M OGuoOMacca »KOCHCTEM pa3HbIX TUIOB. CyKieccus.
Camoperymnsauus skocucteM. IlocneacTBus BAMSHUS JESTEIBHOCTH 4YEJIOBEKa Ha



skocucteMmbl. HeoOxomumocTh  coxpaHeHuss OuOpa3sHOOOpazus  3IKOCHCTEMBI.
ATpOLIEHO3bI, UX OCOOCHHOCTH.

VYuenue B. W. Bepnaackoro o Ouocdepe, Hoocepa. 3aKOHOMEPHOCTH
cymectBoBaHuss Ouocgepsl. KommoneHnTsl O6uocdepsl U ux poib. KpyroBopoTs
BellecTB B Onocdepe. buorennas murpanus atoMoB. OcHogHble b6uombl 3emuu.

Pones uyenoBeka B Ouocdepe. AHTPONOreHHOE BO3JEiicTBUE Ha Ouochepy.
[lpupomHble pecypchl W palMOHAIBHOE IPHPOJOIONB30BaHHUE. 3arpsisHEHHE
ounocepsl. CoxpaHeHre MHOTOOOPa3usl BUIOB KaK OCHOBA YCTOWYMBOCTH OHOC(hHEpHI.
Boccmanosumenvuas sxonoeus. [IpoGaeMbl yCTORIMBOTO Pa3BUTHSI.

[TepcnieKTHBBI pa3BUTHS OMOTOTHYECKUX HAYK, aKTyaIbHbIE TPOOIEMBI OUOIOTHH.

IlepedyeHb J1a00PAaTOPHBIX U MPAKTHYECKHUX PadoT
1. TexHuKa MUKPOCKONIUPOBAHMS.
2. V3ydeHue KJIETOK PACTECHHH W YKMBOTHBIX IO MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIpenaparax u UxX OIMUCaHHUE.
3. IlpuroroBieHue, paccMaTpUBaHHUE W OINHMCAHUE MHUKPONPENApaTOB KIIETOK
pacTeHuM.
CpaBHEHHE CTPOCHUS KJIETOK PAaCTEHU, )KUBOTHBIX, TPUOOB U OAKTEPHIA.
N3yuenne JBUKEHUS LIUTOIIIA3MBI.
W3yuenne rma3mMonmsa u Aeria3MoIn3a B KJIETKaX KOXKHIIBI JTyKa.
W3yuenne (epMEHTATUBHOIO pacIICIUIEHUs] TEepOKCcHIa BOAOpPOAa B
PaACTUTENBHBIX U )KUBOTHBIX KJIETKAX.
8. H3ydeHue KaTaIMTUYECKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEpE aMHJIa3bl WU
KaTaJiassbl).
9. HaGmionenwe MHTO3a B KJIETKaX KOHYMKAa KOpEIIKAa Jyka Ha TOTOBBIX
MUKpOIpernaparax.
10. U3yuenue XxpoMOCOM Ha FOTOBBIX MUKPOIIpEnaparax.
11. N3ydyenue crtaamii Meiio3a Ha TOTOBBIX MUKpOIIpenaparax.
12. Vzyuenue cTpoeHHs MOJOBBIX KJIETOK Ha TOTOBBIX MUKpOIpenaparax.
13. Pemrenune 35ieMeHTapHBIX 33129 110 MOJICKYJISIPHON OMOJIOTHH.
14. CocTaBneHue 31€MEHTapHBIX CXEM CKPELMBAHUS.
15. Pemrenne reneTHyecKux 3agad.
16. U3yuenue pe3ynbTaTOB MOHOTHOPHIHOTO M JUTHOPUIHOTO CKpEIIMBAHUS Yy
JPO30(UITHIL.
17. CocraBnenue 1 aHaJIU3 POIOCIOBHBIX YEJIOBEKA.
18. U3yuenue n3MEHUUBOCTH, IOCTPOECHUE BaPUALIMOHHOIO Psia U BApUALIMOHHOM
KPUBOM.
19. Onucanue penorura.
20. CpaBHeHHEe BUIOB IO MOP(OIOTHUECKOMY KPUTEPHIO.
21. OnucaHue NpucrnocoOIEeHHOCTH OpraHu3Ma U €€ OTHOCUTEIbHOIO XapaKTepa.

No ok



22. BolsBieHHE  TIPUCIIOCOOJIGHWI  OPraHM3MOB K  BIMSHUIO  Pa3IMYHBIX
9KOJIOTUYECKUX (PAKTOPOB.

23. CpaBHEHHE aHATOMUYECKOTO CTPOCHHS PACTCHUI Pa3HBIX MECT OOUTAHUSI.

24. Meto/p1 u3MepeHust PakTOpoOB Cpeabl OOUTAHUS.

25. M3ydeHue KOJIOTHISCKUX aJalTallii 4eI0BeKa.

26. CocTaBiieHHE MMUIIEBIX IETIEH.

27. VI3y4eHue u onrcaHue YKOCHCTEM CBOSH MECTHOCTH.

28. MonenupoBaHue CTPYKTYp U MPOIECCOB, MPOUCXOAAIINX B SKOCHCTEMAX.

29. O1eHKa aHTPOIIOTEHHBIX U3MEHEHUH B TIPUPOJIC.

Ili1anupyemblie pe3y/ibTaThl H3yYeHUs1 Kypca «buosorus»

B pesynbprare u3ydeHus ydeOHOro npeamera «buosorus» Ha ypOBHE CPEIHETO
o01ero o0pa3oBaHus BBIMYCKHUK HA YIJIYOJI€HHOM YPOBHE HAYUYHTCH.

— OIICHUBATH POJIb OMOJIOTMYECKUX OTKPBITUNA M COBPEMEHHBIX HCCIICIOBAHUM B
Pa3BUTHM HAYKU U B IPAKTUUECKOMN JAEATEIBHOCTH JIIOEH;

— OIICHHMBATH POJIH OMOJIOTUU B (POPMHUPOBAHUU COBPEMEHHOW HAYYHOW KapTHHBI
MHpa, TPOTHO3UPOBATH MEPCIICKTUBHI Pa3BUTHSI OHOJIOTHH;

— YCTaHaBJIMBATh U XapaKTEPU30BATh CBSA3b OCHOBOIOJIATAIOIIUX OMOJIOTHYECKUX
MOHATUH (KJIETKa, OpraHu3M, BHJ, dKOCHCTeMa, Onocdepa) ¢ OCHOBOIOJIATAIOITUMHI
MOHSITUSMHU JIPYTUX €CTECTBEHHBIX HAYK;

— 000CHOBBIBATh CUCTEMY B3TJISOB Ha )KUBYIO MPUPOAY U MECTO B HEHl UeIoBeka,
MpUMEHsST OMOJIOTUYECKHE TEOPUH, YUEHHUs, 3aKOHBI, 3aKOHOMEPHOCTH, MOHHUMATh
IPAHMIIBI UX TPUMEHUMOCTH;

— TIPOBOJUTH YYEOHO-MCCIEIOBATEIBCKYIO JEATEIBHOCTh 10 OHOJIOTHU:
BBIIBUTATh TUIIOTE3bl, I[UJIAHHUPOBaTh padoTy, oTOMpaTh U MpeoOpa3oBBHIBATH
HEoOXoauMyr0 HWH(OpMaIKI0, TPOBOAUTH OSKCIEPUMEHTHI, HHTEPIPETUPOBATH
pe3ynbTaThl, A€NaTh BbIBOJbI HA OCHOBE MTOJYYEHHBIX PE3YJIbTATOB;

— BBUIBIIATH U OOOCHOBBIBATH CYIIECTBEHHBIE OCOOCHHOCTH Pa3HBIX YPOBHEH
OpraHu3aluy KU3HU;

— YCTaHABIWBATh CBSI3b CTPOCHHMS M (PYHKIMH OCHOBHBIX OHOJIOTHYECKUX
MaKpOMOJIEKYJI, UX POJIb B MPOLIECCaX KIETOYHOTO METab0In3Ma;

— pemath 3aJa4d Ha OMmpelesieHre mocieaoBaTeabHocTd Hykieotnaos JIHK u
MPHK, antukomonoB TPHK, nociemnoBaTenbHOCTH aMHHOKUCIIOT B MOJIEKyJe Oelika,
MPUMEHSIA 3HAHUA O PEaKIMsAX MAaTPUYHOTO CUHTE3a, FEHETUYECKOM KOJI€, TPUHIIUIIE
KOMILJIEMEHTAPHOCTH;

— JIenaTh BBIBOJIBI 00 M3MEHEHUSX, KOTOPBIE MPOU30MAYT B ITPOIIECCax MAaTPUIHOTO
CUHTE3a B Cllydyae U3MEHEHHUs Mocie10BaTeabHOCTH HykieoTu0B JJHK;

— cpaBHHMBaTh Gas3bl JCICHUS KISTKM; peIlaTh 3aJayd Ha ONpeleiicHHuE |
CpaBHEHHE KOJIMYECTBAa TeHeTuueckoro martepuana (xpomocom u JIHK) B kietkax
MHOT'OKJICTOYHBIX OPTaHU3MOB B pa3HBIX (ha3ax KICTOYHOTO ITUKJIA;



— BBIABIATH CYIIECTBECHHBIC MPH3HAKUA CTPOCHHUS KIETOK OPTaHW3MOB pPa3HBIX
[[APCTB KUBOU MPHUPOJIBI, YCTAHABIUBATH B3aUMOCBSI3b CTPOCHHS U (DYHKIUI yacTeil u
OpPTaHOWIOB KJICTKH;

— 000CHOBBIBaTh B3aMMOCBS3b TIACTUYECKOTO U DHEPreTHUYECKOTO OOMEHa;
CPaBHHBAThH MPOIECCHI TUTACTUICCKOTO W DHEPTETHYECKOTO OOMEHA, TIPOUCXOIAIICTO B
KJIETKaX JKUBBIX OPTaHU3MOB;

— OIPEIeATh KOJIMYSCTBO XPOMOCOM B KJIETKaX PACTCHHUU OCHOBHBIX OTJICJIOB Ha
Pa3HBIX dTAMax >KU3HEHHOTO [TUKJIA;

— CpaBHUBATH Pa3HbIE CIIOCOOBI Pa3MHOKCHHS OPTaHU3MOB;

— XapaKTeprU30BaTh OCHOBHBIC ATAIlbl OHTOT€HE3a OPraHU3MOB;

— permraTh TeHeTHYCSCKUE 3391 Ha JTUTHOPUIHOE CKPEIIMBaHUE, CIICIIICHHOE (B
TOM YHCJIE CIEIUICHHOE C M0JIOM) HacJeI0BaHUE, aHATTM3UPYIOIee CKpelMBaHuE,
MIPUMEHSIS 3aKOHBI HACJIEJICTBEHHOCTH ¥ 3aKOHOMEPHOCTH CIICTUICHHOTO
HACJIEIOBAHUS,

— pacKpbIBaTh TNPUYMHBI HACJICJCTBCHHBIX 3a00JIeBaHUH, apryMEHTHPOBATh
HEO0OXOIUMOCTh Mep MPEAYIPEKICHHUS TAKUX 3a00JICBAHUN;

— BBIABJIATH TPUYMHBI W CYIICCTBCHHBIC TNPHU3HAKKH MOIU(DUKAIMOHHOW U
MYTallMOHHOW M3MEHYMBOCTH; 0OOCHOBBIBATH POJIh U3MEHUYUBOCTH B €CTCCTBCHHOM U
HUCKYCCTBEHHOM 0TOOpE;

— 00OCHOBBIBATH 3HAYCHUE PA3HBIX METOIOB CEJCKIMH B CO3JaHHH COPTOB
pacTeHuil, MOPO] )KUBOTHBIX M ITAMMOB MUKPOOPTaHU3MOB;

— XapaKTepru30BaTh (AKTOPHI (IBUKYIITUE CHIIBI) YBOJIIOINN;

— XapakTepu30BaTh MPUYMHBI U3MECHUYMBOCTU MU MHOTOOOpPAa3usi BUIOB COTJIACHO
CUHTETUYCCKOUN TEOPUH IBOIIOIINH;

—  XapaKTepu30oBaTh TMOMYJSIMIO KAaK CIWHUIYYy OBOJIOIUH, BHJ Kak
CUCTEMATHUYECKYIO KaTEeTOPHIO M KaK Pe3yJIbTaT YBOJIIOIHM;

— YCTaHABIIMBATh CBS3b CTPYKTYPHI U CBOMCTB SKOCUCTEMBI;

— COCTaBIIATh CXEMBI ITIEPEHOCA BEIIECTB U SHEPTHUU B IKOCHUCTEME (CETH IMUTAHUA),
MPOTHO3UPOBATh UX U3MEHEHUS B 3aBUCUMOCTH OT U3MEHEHUS ()aKTOPOB CPEIbL;

— apryMEHTHPOBATh COOCTBEHHYIO IMO3HIIMIO 10 OTHOMICHUIO K 3KOJOTUYCCKUM
npobiieMaM U IOBEJICHUIO B IPUPOIHOM cpejie;

— 00OCHOBBIBaTh HEOOXOJUMOCTh YCTOWYMBOTO PA3BUTHS KaK  YCIOBHS
coxpaHeHHs Onocdepsr;

— OIICHHMBATH MPAKTHYECKOE M ITHYCCKOE 3HAYCHHE COBPEMEHHBIX HCCJICIOBAHUI
B OMOJIOTUH, MEIUIIMHE, YKOJOTHH, OMOTEXHOJIOTHU; OOOCHOBHIBATH COOCTBEHHYIO
OIICHKY;

— BBUBISAITh B  TEKCTe OWOJIOTMYECKOTO  CONEpKaHUs MmpoOiemMy U
apryMEHTUPOBAHHO €€ OOBSCHATS;

— TPEJCTaBISTh OMOJIOTHYECKYI0 HH(DOPMAIUIO B BUJIE TEKCTA, TAOIUIIBI, CXEMBI,
rpaduka, TUarpaMMbl M JIeJIaTh BBIBOJIBI HA OCHOBAHHWH IPEACTABICHHBIX JTaHHBIX;



peoOpa3oBbIBaTh rpaduk, TadNUIly, AUATPAMMY, CXEMY B TEKCT OHOJIOrHYECKOro
COJIEpKaHUs.

BbinycKHHK Ha yriIy0JJEHHOM YPOBHE MOJTYYHT BO3MOKHOCTH HAYYHTHCH:

—  0peaHu308vl8amMb U  NPOBOOUMb  UHOUBUOYAILHYIO  UCCIE)08AMENbCKYIO
desimenvbHOCMb MO OuoIo2UU (UIU  paspabamvléams UHOUBUOVALLHBIUL NPOEKM):
8b108UCAMDb  2UNOMeE3bL, NIAHUPOBAMb pPabOmy, omoupams U npeodpa306vi6aAnd
HeoOX00uMy10  UHpopMayuio, NpPoeoOUMsb IKCNEPUMEHMbL, UHMEPNPemupo8ams
pesyavmaml, 0eianms 8bl800bL HA OCHOGE NOJYUEHHbIX Pe3yIbmamos, Npeocmasisin
NPOOYKM C8OUX UCCe008AHUIL;

—  NPOCHO3UPOBAMb NOCAEOCMBUSL COOCMBEHHbIX UCCIe008AHUL C  VUEMOM
IMUYECKUX HOPM U IKOJLOUYECKUX MPeDOBaAHULL;

— 8bI0ENAIMb CYUWECMEEHHbIe 0COOEHHOCTU HCUSHEHHBIX YUKIL08 npedcmagumernell
PA3HBIX 0MOEN08 PACMEHUll U MUNO8 HCUBOMHBIX, U300PANCAMb YUKTbL PA3GUMUSL 6
guoe cxem,

— AHAIU3UPOBAMb U UCNONBL308AMb 8 peuleHUul YUeOHbIX U UCCLe008aAMeNbCKUX
3a0a4 UHDOPMAYUIO O COBPEMEHHBIX UCCAe008AHUAX 6 Ouonouu, MeouyuHe u
9KONI02UU,

—  apeyMeHmuposams HeoOX00UMOCMb CUHME3Ad eCMeCMEEeHHO-HAYYHO20 U
COYUOSYMAHUMAPHO20 3HAHUS 8 INOX) UHDOPMAYUOHHOU YUSUIUIAYUL,

—  MOOenuposams UMeHeHue HSKOCUCMEM NO0O0 GIUAHUEM PA3IUYHbIX SPYNN
g axmopos oxkpyscaroujeli cpeodvl,

— GBIAGIAMb 6 NpoYyecce UCCIe008AMENbCKOU  OesMeNbHOCMU  NOCIe0CMEUs.
AHMPONO2EHHO20 B030€UICBUSL HA IKOCUCIEMbl C80e20 pecUoHd, npednazams
CNOCOObI CHUINCEHUSL AHMPONOSEHHO20 8030€UCMBUSL HA IKOCUCTIEMDBL,

— UCNOIL308aMb NPUOOPEMEHHBIE KOMNEMEHYUU 8 NPAKMUYECKOU OessmelbHOCU
U  NOBCEOHeBHOU  JiCU3HU,  ON  NpuoOpemenus:  onvima  OesmelbHOCU,
npeduecmsyroujeli. npo@eccuoHaiIbHOU, 8 OCHO8e KOMOPOU JedCum Ouonoeus Kax
VueOHblll npeomem.



TemaTu4eckoe IVIAHUPOBAHUE Kypca «buoaorus

Ne Pasjnenbl, TeMbI Kypca Oowee B Tom umnciie
KOJINYECTBO | MPaKTH4YecKas
4acoB 4acTh

1 | buonorus Kak KOMIUIEKC HayK O >HUBOMU 8

npupose
2 | MonekynsipHbIil YpOBEHb 28 2
3 | Kuerounslil ypoBeHb 38 10
4 | Opranu3MeHHbII YpOBEHb 28 4
5 | IlonynaunoHHO-BUI0BOW YPOBEHB 24 4
6 | DKOCHCTEMHBII ypOBEHb 48 7
7/ | buocdepHslil ypoBeHb 28

PesepBHOE Bpemst 24

Bcero 204 27




